In the 90's Reinitz developed a mathematical model for the simulation of the early developmental stages of Drosophila [1] . In the model, gene regulation was isolated, and other processes such as cell-cell interaction and cell movement were ignored. Since in the early stage of Drosophila development the level of expression of gene products is a function only of the position along the Anterior-Posterior axis, Reinitz considered a one-dimensional system of ODEs 
New model
In order to model moving and deformable cells, which is necessary for our real case study, sponges, we split the model into two environments Intracellular
∈ ∂V i and the secretion term S a is used to model the membrane process.
The delta function is defined as
A classical solution of the PDE does not exist because of the presence of a delta function. Note that the use of δ(Γ , x) implies that a classical solution exists for the integral form of the PDE and so allows to find a numerical solution with the Finite Volume Method. For detailed discussion see [3] .
Sigmoid function
Aim: positivity and saturation Problem when inferring parameters: saturation curves are (computationally) not invertible. Reinitz: smooth sigmoid function
Other option: Hill function Influence of the various sigmoids on solution behaviour. 
